Na+/H(+)-antiporter activity is essential for the induction, but not the maintenance of osteoclastic bone resorption and cytoplasmic spreading.
We have examined the kinetics of the effects of inhibitors of the Na+/H(+)-antiporter (dimethylamiloride) and the vacuolar H(+)-ATPase (bafilomycin A1) on bone resorption by disaggregated rat osteoclasts in the bone slice assay. Bafilomycin A1 (100 nM) inhibited resorption by approximately 95%, 75%, 80% and 60% respectively, when added at t = 0, 1, 3 or 6 hr after osteoclast adherence to bone slices, during a 24 hr culture period. The incomplete inhibition by bafilomycin A1 when added after the start of incubation was presumably accounted for by resorption that had occurred prior to addition of the compound. Dimethylamiloride (100 microM) inhibited bone resorption by 80% and 65% when added at t = 0 or 1 hr after osteoclast adherence, but was without effect when added at t = 3 or 6 hr. In addition, dimethylamiloride but not bafilomycin A1 strongly inhibited osteoclast cytoplasmic spreading. The results indicate that Na+/H(+)-antiporter activity is essential for controlling intracellular pH during early activation events stimulated by the adherence of osteoclasts to mineralized bone surfaces, which lead to cytoskeletal activation, cell spreading and bone resorption.